In this paper, we study a new type of a Langevin equation involving two different fractional orders and impulses. Sufficient conditions are formulated for the existence and uniqueness of solutions of the given problems.
Introduction
Fractional derivatives provide an excellent tool for the description of memory and hereditary properties of various materials and processes. These characteristics of the fractional derivatives make the fractional-order models more realistic and practical than the classical integer-order models. In fact, fractional differential equations appear naturally in a number of fields such as physics, geophysics, polymer rheology, regular variation in thermodynamics, biophysics, blood flow phenomena, aerodynamics, electro-dynamics of complex medium, viscoelasticity, Bode's analysis of feedback amplifiers, capacitor theory, electrical circuits, electron-analytical chemistry, biology, control theory, fitting of experimental data, nonlinear oscillation of earthquake, the fluid-dynamic traffic model, etc. fixed point theorem, Ahmad and Nieto [] studied a Langevin equation involving two fractional orders with Dirichlet boundary conditions. Recently, the existence of solutions for a three-point boundary value problem of a Langevin equation with two different fractional orders has also been studied in [] .
Motivated by the above-mentioned works, in this paper, we consider the following nonlinear Langevin equation with two different fractional orders and impulses in a Banach space E:
with one of the following three boundary conditions: Byszewski [] , the nonlocal condition can be more useful than the standard initial (boundary) condition to describe some physical phenomena. For example, g  (u) may be given by
where c i , i = , . . . , p, are given constants and  < τ  < · · · < τ p ≤ T.
Impulsive differential equations, which provide a natural description of observed evolution processes, are regarded as important mathematical tools for the better understanding of several real world problems in applied sciences. The theory of impulsive differential equations of integer order has found its extensive applications in realistic mathematical modeling of a wide variety of practical situations and has emerged as an important area of investigation. The impulsive differential equations of fractional order have also attracted a considerable attention and a variety of results can be found in the papers [-] .
To the best knowledge of the authors, no paper has considered nonlinear Langevin equations involving two different fractional orders and impulses, i.e., problems (.), (.) and (.). This paper fills this gap in the literature. http://www.fixedpointtheoryandapplications.com/content/2012/1/200 This paper is organized as follows. In Section , we present some preliminary results. Consequently, problem (.) is reduced to an equivalent integral equation. Then, by using the fixed point theory, we study the existence and uniqueness of a Dirichlet boundary value problem for nonlinear Langevin equations involving two different fractional orders and impulses. In Section , we indicate some generalizations to nonlocal Dirichlet boundary value problems. The last section is devoted to an example illustrating the applicability of the imposed conditions. These results can be considered as a contribution to this emerging field.
Dirichlet boundary value problem
In this section, we consider the following Dirichlet boundary value problem:
Existence result

Lemma . For any y ∈ C[, ], a function u is a solution of the following Dirichlet boundary value problem:
if and only if u is a solution of the fractional integral equation
y(r) dr ds
Proof Let (
We may apply Lemma . to reduce the equation (.) to an equivalent integral equation
Similarly, by Lemma ., we have
for some c  , c  ∈ R. Combining with u() = γ  , we get that c  = -γ  . Substituting the value of c  in (.), we have
Thus, we have
In view of u(t  ) = u(t
Hence,
By a similar process, we can get
By the same method, for t ∈ J k , we have
By (.) and the condition u() = γ  , we have
Substituting the value of c  in (.) and (.) and letting C = -c  , we can get (.). Conversely, assume that u is a solution of the impulsive fractional integral equation (.). Then by a direct computation, it follows that the solution given by (.) satisfies (.). This completes the proof.
Nonlinear problem
Define the constant:
Then problem (.) has a unique solution provided < , where is given by (.).
Proof Define the operator T : PC(J, E) → PC(J, E) as follows:
where
Then the equation (.) has a solution if and only if the operator T has a fixed point.
Let u, v ∈ PC(J, E). By (.), we have (Tu)(t) -(Tv)(t)
Thus, Tu -Tv PC ≤ u -v PC . As < , therefore, A is a contraction. Thus, the conclusion of the theorem follows by the contraction mapping principle.
Nonlocal Dirichlet boundary value problems
In this section, we consider the following nonlocal Dirichlet boundary value problems:
For the forthcoming analysis, we need the following assumptions: The rest of the proof is almost the same as that of Theorem ., so we omit it.
Example
The following example is a direct application of our main result. 
